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HEAT EXCHANGER AND METHOD FOR SUMMARY 
PRODUCING SAME 

In the conventional art of Patent Literature 1 , because the 
CROSS REFERENCE TO RELATED method of applying the paint to the brazed part as a coating 

APPLICATIONS 5 material requires a step of removing a flux residue after 
brazing in advance , the number of steps may be greatly 

This application is a U.S. National Phase Application increased in some cases . 
under 35 U.S.C. 371 of International Application No. PCT / Further , the method of using the heat shrinkable tube as 
JP2016 / 071974 filed on Jul . 27 , 2016 and published in the coating material cannot be used for coating the connec 
Japanese as WO 2017/018438 A1 on Feb. 2 , 2017. This tion pipe after brazing in case of using a U bent shaped 
application is based on and claims the benefit of priority connection pipe as the connection pipe , and the application 
from Japanese Patent Applications No. 2015-150574 filed of that method is limited . 
on Jul . 30 , 2015 , and No. 2016-024232 filed on Feb. 11 , In view of the above points , an object of the present 
2016. The entire disclosures of all of the above applications 15 disclosure is to provide a heat exchanger having a high 
are incorporated herein by reference . brazing quality between a heat transfer tube and a connec 

tion pipe , and a method for producing the heat exchanger . 
TECHNICAL FIELD According to one aspect of the present disclosure , a heat 

exchanger includes : a plurality of heat transfer tubes through 
The present disclosure relates to a heat exchanger in 20 which a heat medium flows , the plurality of heat transfer 

which a heat transfer tube and a connection pipe are brazed tubes being made of aluminum and arrayed side by side ; a 
together , and a method for producing the heat exchanger . plurality of connection pipes through which the heat 

medium flows , the plurality of connection pipes being made 
BACKGROUND ART of aluminum and brazed to end portions of the plurality of 

25 heat transfer tubes ; and a heat equalizing device formed of Up to now , a cross fin tube heat exchanger is formed of a heat conductor and disposed to be in contact at least partly a copper heat transfer tube , and the heat transfer tube is with at least two of the plurality of connection pipes and be partially brazed with phosphorus copper solder with the use capable of transferring heat therebetween . 
of a line burner facility or the like . In recent years , in order According to the above configuration , when the heat 
to reduce a material cost , an aluminum tube is increasingly 30 transfer tubes and the connection pipes are brazed by heating 
used for the heat transfer tube and is brazed with an Al - Si in a process of manufacturing the heat exchanger , since the solder . In the case of the aluminum tube , melting points of respective connection pipes transfer a heat to each other a base metal and a brazing material are close to each other , 
so it is difficult to perform brazing without melting the base through the heat equalizing device , a temperature rising can 

be prevented from being varied between the respective material . connection pipes . Further , the connection pipes of various shapes are used For that reason , since the variation in the heat conduction in the cross fin tube heat exchanger . Therefore , even if the 
cross fin tube heat exchanger is uniformly heated by , for from each connection pipe to a joint can be reduced , brazing 
example , a line burner , a temperature of a part being brazed between the heat transfer tube and the connection pipe can 
varies by position because heat capacities of the respective 40 be thermally equalized . Therefore , the heat exchanger hav 
connection pipes are different , or because influences of ing a high brazing quality between the heat transfer tubes 
burner flame on the respective connection pipes are differ and the connection pipes can be provided . 
ent . According to another aspect of the present disclosure , a 
When the heat exchanger made of aluminum is brazed by heat exchanger is produced by a method , and the heat 

the line burner or the like , brazing may not be easily 45 exchanger includes : a plurality of heat transfer tubes through 
performed due to the temperature variation . which a heat medium flows , the plurality of heat transfer 

In particular , when three or more rows of heat transfer tubes being made of aluminum and arrayed side by side ; and 
tubes are placed in a depth direction of the heat exchanger , a plurality of connection pipes through which the heat 
the influence of the flame on the heat transfer tube in a center medium flows , the plurality of connection pipes being made 
row is lower than that on the heat transfer tubes in both side 50 of aluminum and joined to end portions of the plurality of 
rows . Therefore , the temperature variation in the parts being heat transfer tubes . The method for producing the heat 
brazed becomes wide . exchanger includes brazing the plurality of heat transfer 

For that reason , in Patent Literature 1 , a method using a tubes to the plurality of connection tubes in a state where a 
low - melting point brazing material such as Zn or Zn - Al heat equalizing device formed of a heat conductor dis 
has been proposed . 55 posed to be in contact at least partly with at least two of the 

In the conventional art of Patent Literature 1 , the brazing plurality of connection pipes and be capable of transferring 
material is much lower in electric potential than the base heat therebetween . 
material , and thus the brazing material is corroded prefer- According to this method , the same operational effects as 
entially . Therefore , the brazed part needs to be coated . For those in the invention described in the first aspect can be 
example , a heat shrinkable tube or paint is used as a coating 60 obtained . 
material . 

BRIEF DESCRIPTION OF THE DRAWINGS 
PRIOR ART LITERATURE 

FIG . 1 is a front view of a heat exchanger according to a 
Patent Literature 65 first embodiment of the present disclosure . 

FIG . 2 is a perspective view of a heat exchanger according 
Patent Literature 1 : JP 2015-078789 A to the first embodiment . 

35 
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FIG . 3 is a partial cross - sectional view of a heat transfer FIG . 26 is a partial cross - sectional view illustrating a part 
tube and a connection pipe according to the first embodi- of a heat exchanger after brazing the connection pipes and 
ment . the heat equalizing member according to a modification of 
FIG . 4 is a schematic top view of a heat exchanger the present disclosure . 

according to the first embodiment . FIG . 27 is a partial cross - sectional view illustrating a part 
FIG . 5 is a front view of a part of the core portion of a heat exchanger before brazing the connection pipes and 

according to the first embodiment . the heat equalizing member according to a modification of 
FIG . 6 is a front view of a part of a connection pipe the present disclosure . 

assembly according to the first embodiment . FIG . 28 is a partial cross - sectional view illustrating a part 
FIG . 7 is a cross - sectional view taken along a line VII - VII 10 of a heat exchanger after brazing the connection pipes and 

of FIG . 4 . the heat equalizing member according to a modification of 
FIG . 8 is a cross - sectional view taken along a line the present disclosure . 

VIII - VIII in FIG . 4 . FIG . 29 is a partial cross - sectional view illustrating a heat 

FIG . 9 is a cross - sectional view taken along a line IX - IX 15 transfer tubes according to a modification of the present exchanger before brazing the connection pipes and the heat 
in FIG . 4 . disclosure . FIG . 10 is a cross - sectional view of a part of a heat FIG . 30 is a partial cross - sectional view illustrating a heat exchanger in a modification of the first embodiment . exchanger after brazing the connection pipes and the heat FIG . 11 is a partially enlarged front view of a heat transfer tubes according to a modification of the present exchanger in a high frequency induction heating process 20 disclosure . 
according to a second embodiment of the present disclosure . FIG . 31 is a partial cross - sectional view illustrating a heat FIG . 12 is a partially enlarged side view of the heat exchanger before brazing the connection pipes and the heat 
exchanger in the high frequency induction heating process transfer tubes according to a modification of the present 
according to the second embodiment . disclosure . 
FIG . 13 is a diagram illustrating placement examples of a FIG . 32 is a partial cross - sectional view illustrating a heat 

coil in the high frequency induction heating process accord- exchanger after brazing the connection pipes and the heat 
ing to the second embodiment . transfer tubes according to a modification of the present 
FIG . 14 is a graph illustrating a brazed part temperature disclosure . 

in the high frequency induction heating process according to FIG . 33 is a partial cross - sectional view illustrating a heat 
the second embodiment . 30 exchanger before brazing the connection pipes , the heat 

FIG . 15 is a partially perspective view of a heat exchanger equalizing member , and the heat transfer tubes according to 
according to a third embodiment of the present disclosure . a modification of the present disclosure . 
FIG . 16 is a partially enlarged side view of the heat FIG . 34 is a partial cross - sectional view illustrating a heat 

exchanger in the high frequency induction heating process 35 izing member , and the heat transfer tubes according to a exchanger after brazing the connection pipes , the heat equal 
according to the third embodiment . modification of the present disclosure . FIG . 17 is a partially enlarged front view of a heat 
exchanger according to a fourth embodiment of the present DESCRIPTION OF EMBODIMENTS 
disclosure . 
FIG . 18 is a partially enlarged front view of a heat Hereinafter , multiple embodiments for implementing the 

exchanger according to a fifth embodiment of the present present disclosure will be described referring to drawings . In 
disclosure . the respective embodiments , a part that corresponds to a 
FIG . 19 is a partially enlarged front view of a heat matter described in a preceding embodiment may be 

exchanger according to a sixth embodiment of the present assigned the same reference numeral , and redundant expla 
disclosure . 45 nation for the part may be omitted . When only a part of a 
FIG . 20 is a partially enlarged front view of a heat configuration is described in an embodiment , another pre 

exchanger according to a seventh embodiment of the present ceding embodiment may be applied to the other parts of the 
disclosure . configuration . The parts may be combined even if it is not 
FIG . 21 is a partially enlarged front view of a heat explicitly described that the parts can be combined . The 

exchanger according to an eighth embodiment of the present 50 embodiments may be partially combined even if it is not 
disclosure . explicitly described that the embodiments can be combined , 
FIG . 22 is a partially enlarged front view of a heat provided there is no harm in the combination . 

exchanger according to a ninth embodiment of the present First Embodiment disclosure . 
FIG . 23 is a partial cross - sectional view illustrating a part First , a heat exchanger 10 manufactured by brazing will of a heat exchanger before brazing the connection pipes and be described with reference to FIGS . 1 to 4. The heat 

the heat equalizing member according to a modification of exchanger 10 is a refrigeration cycle heat exchanger for 
the present disclosure . exchanging a heat between a refrigerant in a refrigeration 

FIG . 24 is a partial cross - sectional view illustrating a part 60 cycle and an air . 
of a heat exchanger after brazing the connection pipes and In the figures , an arrow W indicates a width direction of 
the heat equalizing member according to a modification of the heat exchanger 10. In the figures , an arrow D indicates 
the present disclosure . a depth direction of the heat exchanger 10. In the figures , an 

FIG . 25 is a partial cross - sectional view illustrating a part arrow H indicates a height direction of the heat exchanger 
of a heat exchanger before brazing the connection pipes and 65 10 . 
the heat equalizing member according to a modification of The heat exchanger 10 includes a large number of heat 
the present disclosure . transfer tubes 11 , a large number of connection pipes 12 , 13 , 

40 
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a large number of fins 14 , and side plates 17. The heat width direction W of the heat exchanger 10. The joints 16 are 
exchanger 10 is a cross fin tube heat exchanger in which the also aligned in multiple rows in the depth direction D of the 
large number of tubular heat transfer tubes 11 are inserted heat exchanger 10. The positions of those joints 16 in the 
into the large number of plate - shaped fins 14 . height direction H of the heat exchanger 10 are identical 

Each of the heat transfer tubes 11 is a heat exchanging 5 with each other . 
member that exchanges a heat between a refrigerant flowing As shown in FIG . 4 , the tube connection pipe 12 has a inside the heat transfer tube 11 and an air flowing outside the mixture of short connection pipes 12A that are disposed in heat transfer tube 11. The heat transfer tube 11 linearly parallel to the width direction W of the heat exchanger 10 , extends the height direction H of the heat exchanger 10 . 
The large number of heat transfer tubes 11 are aligned side 10 width direction W of the heat exchanger 10 , and long short connection pipes 12B that are disposed obliquely to the 
by side in the width direction W of the heat exchanger 10 . 
In other words , an alignment direction of the heat transfer connection pipes 12C . The tank connection pipe 13 is an 

inlet and outlet pipe for refrigerant . tubes 11 coincides with the width direction W of the heat 
exchanger 10 . Next , a method for producing the heat exchanger 10 will 

The heat transfer tubes 11 are also aligned in multiple 15 be described . First , through holes not shown through which 
rows in the depth direction D of the heat exchanger 10. The the heat transfer tubes 11 are inserted are provided in each 
air flowing outside the heat transfer tubes 11 flows in the of the fins 14 and the side plates 17. After the respective fins 
depth direction D of the heat exchanger 10 . 14 are arranged at equal intervals , the heat transfer tubes 11 
A large number of connection pipes 12 and 13 are roughly are inserted through the through holes . 

classified into tube connection pipes 12 and tank connection 20 Thereafter , a tube enlarging process of enlarging the heat 
pipes 13. The tube connection pipes 12 each have a shape transfer tubes 11 is performed . Specifically , a tube expander 
bent in the form of a hairpin and connect one end portions not shown having a larger diameter than an inner diameter 
of the two heat transfer tubes 11 to each other . of the heat transfer tube 11 is inserted into the heat transfer 

The tank connection pipes 13 each have a shape extending tube 11 , and the heat transfer tube 11 is mechanically 
substantially linearly , and as shown in FIG . 2 , connect one 25 expanded by the tube expander . With the expansion of the 
end portion of the corresponding heat transfer tube 11 to a heat transfer tubes 11 , the fins 14 and the side plates 17 are 
refrigerant tank 15. The refrigerant tank 15 is a distribution brought into close contact with the heat transfer tubes 11 for 
tank that distributes the refrigerant to the multiple heat joining . Thereafter , the enlarged opening portion 11a and the 
transfer tubes 11 , or a collective tank into which the refrig- flared portion 11b are formed at each end portion of the heat 
erant from the multiple heat transfer tubes 11 is collected . 30 transfer tubes 11. As a result , as shown in FIG . 5 , the core 

Most of the fins 14 are heat transfer promoting members portion 18 of the heat exchanger 10 is produced . 
that increase a heat transfer area between the heat transfer Further , an assembling process of joining the heat equal 
tubes 11 and the air to promote a heat exchange between the izing member 21 to the connection pipes 12 and 13 is 
air and the refrigerant . The fins 14 are plate fins formed in performed . For example , the connection pipes 12 , 13 and the 
a plate shape . The heat transfer tubes 11 and the fins 14 35 heat equalizing member 21 are brazed to each other with an 
configure a core portion 18 for performing a heat exchange Al — Si brazing material . The connection pipes 12 , 13 and 
between the refrigerant and the air . the heat equalizing member 21 may be fixed to each other by 

The most of fins 14 are stacked on each other in the height welding , caulking or the like . As a result , as shown in FIG . 
direction H of the heat exchanger 10 ( in other words , the 6 , the connection pipe assembly 19 having the connection 
longitudinal direction of the heat transfer tubes 11 ) . The 40 pipes 12 , 13 and the heat equalizing member 21 is produced . 
most of heat transfer tubes 11 penetrate through the large Noncorrosive flux containing a cesium fluoride system 
number of fins 14 in a skewered manner . The heat transfer and a brazing material near an Al — Cu — Si ternary element 
tubes 11 are mechanically expanded and come in close eutectic composition , or a brazing material of an Al - Cu 
contact with the fins 14 . Si — Zn system in which Zn is added to the above component 

The heat transfer tubes 11 and the fins 14 configure the 45 are appropriately coated on a region P indicated by wavy 
core portion 18 of the heat exchanger 10. The side plate 17 lines in the connection pipes 12 and 13 in FIG . 3 , in other 
is a reinforcing member that reinforces the core portion 18 . words , in a region close to a joint target portion 16 to be 

The heat transfer tubes 11 , the connection pipes 12 , 13 , joined to the connection pipes 12 and 13 . 
the fins 14 and the side plates 17 are each made of an The Al CuSi brazing material has been adjusted to 
aluminum alloy . With the expansion of the heat transfer 50 have a solidus temperature of 510 ° C. and a liquidus 
tubes 11 , the heat transfer tubes 11 , the fins 14 and the side temperature of about 540 ° C. , which is remarkably lower 
plates 17 are tightly joined to each other . The brazing than the Al — Si based solidus temperature of 577 ° C. In 
material is heated and melted so that the heat transfer tubes order to braze in the above temperature range , the flux has 
11 and the connection pipes 12 , 13 are brazed to each other . activity from a low temperature of 420 ° C. 
As shown in FIG . 3 , an enlarged opening portion 11a and 55 The heat equalizing member 21 is a heat equalizing 

a flared portion 11b are formed at an end portion of each heat device for equalizing the brazing between the heat transfer 
transfer tube 11. The enlarged opening portion 11a is formed tubes 11 and the connection pipes 12 , 13. The heat equal 
by enlarging a diameter of an end opening portion of the heat izing member 21 is made of , for example , aluminum . 
transfer tube 11. The flared portion 11b is formed by further After the tube enlarging process and the assembling 
flaring the enlarged opening portion 11a . A tip of the 60 process , a heating joining process is performed . In the 
connection pipes 12 and 13 is inserted into the enlarged heating joining process , the connection pipes 12 and 13 of 
opening portion 11a of the heat transfer tube 11. Fitting gaps the connection pipe assembly 19 are joined to the heat 
between the heat transfer tube 11 and the connection pipes transfer tubes 11 of the core portion 18 by heating . Specifi 
12 , 13 are brazed to each other , to thereby provide a cally , as shown in FIGS . 7 , 8 , and 9 , after the connection 
refrigerant flow channel . 65 pipes 12 and 13 have been temporarily joined to the heat 
A large number of joints 16 between the heat transfer transfer tubes 11 , the joint target portion 16 between the heat 

tubes 11 and the connection pipes 12 , 13 are aligned in the transfer tube 11 and the connection pipes 12 , 13 is locally 
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heated by the line burner 30. The line burner 30 heats the Si ternary element brazing material , all of three or more 
joint target portion 16 from the outside of the heat exchanger rows are easily brazed by the line burner at the same time . 
10 in the depth direction D. In the present embodiment , the three element system of 
As a result , the joint target portion 16 between the heat AlCu — Si is used for brazing the connection pipes 12 , 13 

transfer tube 11 and the connection pipes 12 , 13 is locally 5 and the heat transfer tube 11. However , when a difference in 
heated to about 550 ° C. Therefore , the brazing material is shape between the connection pipes 12 and 13 is small , an coated on the region P indicated by the wavy lines in FIG . Al — Si brazing material may be used . 
3 in the connection pipes 12 and 13 , in other words , the In the present embodiment , the heat equalizing member region in the vicinity of the joint target portion 16. The 21 is formed of a heat conductor , and is disposed so as to brazing material is melted and flows into the fitting gap 10 
between the heat transfer tube 11 and the connection pipes come in heat transferable contact with at least a part of at 

least two connection pipes 12 and 13 among the multiple 12 , 13 through the flared portion 11b of the heat transfer tube 
11. As a result , the heat transfer tube 11 and the connection connection pipes 12 and 13 . 
pipes 12 , 13 are brazed to each other . According to the above configuration , when the heat 

In the present embodiment , since the shapes of the con- 15 transfer tubes 11 and the connection pipes 12 , 13 are brazed 
nection pipes 12 and 13 are different from each other , heat by heating in a process of manufacturing the heat exchanger , 
capacities of the connection pipes 12 and 13 are also since the respective connection pipes 12 and 13 transfer a 
different from each other . For that reason , when the heat heat to each other through the heat equalizing member 21 , 
equalizing member 21 is not provided , a temperature of each a temperature rising can be prevented from being varied 
brazed part ( in other words , the fitting portion of the heat 20 between the respective connection pipes 12 and 13 . 
transfer tube 11 and the connection pipes 12 , 13 ) becomes For that reason , since the variation in the heat transfer 
non - uniform and a brazing flow shortage and the melting of from each of the connection pipes 12 and 13 to the joint 16 
the base metal occur . can be reduced , brazing between the heat transfer tube 11 

In view of the above , in the present embodiment , since the and the connection pipes 12 , 13 can be thermally equalized . 
heat equalizing member 21 is provided , even if the shape 25 Therefore , the heat exchanger having the high brazing 
and heat capacity of the connection pipes 12 and 13 are quality between the heat transfer tubes 11 and the connection 
different from each other , a temperature variation of the pipes 12 , 13 can be provided . 
brazed part can be remarkably reduced by the heat transfer Even in the heat exchanger in which three or more rows 
effects of the heat equalizing member 21. Therefore , a large of heat transfer tubes 11 are arrayed as shown in FIG . 10 , 
number of brazed parts can be brazed by the line burner 30 30 brazing between the heat transfer tube 11 and the connection 
without causing the melting of the base metal and insuffi- pipes 12 , 13 is thermally equalized , thereby being capable of 
cient melting of the brazing material to occur . obtaining the high brazing quality . 

In other words , since the respective connection pipes 12 In the present embodiment , the heat equalizing member 
and 13 transfer the heat to each other through the heat 21 and the multiple connection pipes 12 , 13 are brazed to 
equalizing member 21 , a variation in temperature rising 35 each other . The brazing material that joins the multiple heat 
between the connection pipes 12 and 13 is reduced . For that transfer tubes 11 and the multiple connection tubes 12 , 13 
reason , since the brazing between the heat transfer tube 11 has a lower melting point than that of the brazing material 
and the connection pipes 12 , 13 is thermally equalized , the that joins the heat equalizing member 21 and the multiple 
brazing quality is improved . connection pipes 12 , 13 . 

In addition , a low melting point brazing material in the 40 This makes it possible to prevent the brazing material that 
vicinity of the Al – Cu — Si ternary element eutectic com- connects the heat transfer tube 11 and the multiple connec 
position , or a low melting point brazing material of Al- tion pipes 12 , 13 from being secondarily dissolved when 
Cu — Si - Zn system in which Zn is added to the above brazing the connection pipes 12 , 13 and the heat transfer 
component is used for brazing the connection pipes 12 , 13 tube 11 . 
and the heat transfer tube 11. Therefore , a difference in 45 In the present embodiment , the brazing material that joins 
melting point between the aluminum base metal and the the multiple heat transfer tubes 11 to the multiple connection 
brazing material is expanded , and brazing is facilitated . pipes 12 , 13 may contain one of an Al — Cu — Si brazing 

With the appropriate selection of the composition of the material and an Al - Cu — Si - Zn brazing material . The 
brazing material , a natural potential difference of the brazing brazing material that joins the multiple heat transfer tubes 11 
material from the aluminum base metal can be reduced . As 50 to the multiple connection pipes 12 , 13 may be one of an 
a result , the brazing material can be prevented from prefer- Al – Cu — Si brazing material and an Al - Cu - Si - Zn braz 
entially corroding . ing material . According to the above configuration , since the 

Furthermore , the heat equalizing member 21 and the melting point of the brazing material joining the multiple 
connection pipes 12 , 13 are joined together with an Al — Si heat transfer tubes 11 and the multiple connection tubes 12 , 
brazing material of a high melting point . Therefore , when 55 13 is low , the melting point difference in the brazing material 
the connection pipes 12 , 13 and the heat transfer tube 11 are between the aluminum heat transfer tube 11 and the con 
brazed with the low melting point brazing material , second- nection pipes 12 , 13 is enlarged . For that reason , the brazing 
ary dissolution can be prevented . between the heat transfer tube 11 and the connection pipes 

In a modification shown in FIG . 10 , three or more rows of 12 , 13 is facilitated . 
the heat transfer tubes 11 are also arrayed in the depth 60 In the present embodiment , the heat equalizing member 
direction D of the heat exchanger 10. In the modification , 21 and the multiple connection pipes 12 , 13 come in 
influence of the flame on the heat transfer tube 11 in the mechanical contact with each other . As a result , when the 
center row in the depth direction D of the heat exchanger 10 connection pipes 12 , 13 and the heat transfer tube 11 are 
is lower than that on the heat transfer tubes 11 in both side brazed with the low melting point brazing material , the heat 
rows . However , owing to the effect of heat transfer by the 65 equalizing member 21 and the multiple connection pipes 12 , 
heat equalizing member 21 and the effect of an increase in 13 can be surely brought into contact with each other to 
the brazing temperature range by employing the A1 — Cu- reliably perform heat conduction . 
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In the present embodiment , the multiple heat transfer The heat equalizing member 21 is a heat equalizing 
tubes 11 and the multiple connection pipes 12 , 13 are brazed device for equalizing the brazing between the heat transfer 
to each other in a state in which the heat equalizing member tubes 11 and the connection pipes 12 , 13. The heat equal 
21 formed of the heat conductor is disposed so as to come izing member 21 is a magnetic body that reduces the passage 
in heat transferable contact at least partly with at least two 5 of a magnetic flux . The heat equalizing member 21 is a heat 
pipes 12 and 13 of the multiple connection pipes 12 and 13 . conduction member formed of a heat conductor . The heat 

According to the above configuration , when the heat equalizing member 21 is made of , for example , aluminum . 
transfer tubes 11 and the connection pipes 12 , 13 are brazed The heat equalizing member 21 is temporarily fixed 
by heating in a process of manufacturing the heat exchanger , between a portion of the connection pipes 12 and 13 furthest 
since the respective connection pipes 12 and 13 transfer a 10 away from the joint target portion 16 and the coil 20 by 
heat to each other through the heat equalizing member 21 , brazing , welding or a jig . The heat equalizing member 21 

may be provisionally fixed in advance before the high a temperature rising can be prevented from being varied frequency induction heating process . between the respective connection pipes 12 and 13 . The heat equalizing member 21 is a plate - shaped member For that reason , since the variation in the heat transfer 15 extending in the width direction W of the heat exchanger 10 . from each of the connection pipes 12 and 13 to the joint 16 In the heat equalizing member 21 , a hole 21a through which 
can be reduced , brazing between the heat transfer tube 11 the connection pipes 12 and 13 pass is provided . A periph and the connection pipes 12 , 13 can be thermally equalized . eral portion of the hole 21a in the heat equalizing member 
Therefore , the heat exchanger having the high brazing 21 comes in contact with an outer peripheral surfaces of the 
quality between the heat transfer tubes and the connection 20 connection pipes 12 and 13 . 
pipes can be provided . A current flows in the coil 20 in a state where the coil 20 

In the present embodiment , the core portion 18 is pro- and the heat equalizing member 21 are disposed at the above 
duced by joining the fin 14 and the multiple heat transfer positions . With a magnetic flux generated resultantly , the 
tubes 11 together , the connection pipe assembly 19 is joint target portion 16 is subjected to high frequency induc 
manufactured by joining the heat equalizing member 21 and 25 tion heating and the brazing material is melted . 
the multiple connection pipes 12 , 13 , and the heat transfer At this time , a variation in temperature rising caused by 
tubes 11 and the multiple connection pipes 12 , 13 are brazed the magnetic flux by the heat equalizing member 21 can be 
by joining the core portion 18 and the connection pipe reduced . The reason will be described below . 
assembly 19 . In the high frequency induction heating , a portion having 
As a result , when the multiple heat transfer tubes 11 and 30 a high magnetic flux density is greatly heated . For that 

the multiple connection pipes 12 , 13 are brazed together , the reason , when the heat equalizing member 21 is not used , the 
heat equalizing member 21 can reliably be brought into heat whole temperature is determined according to the magnetic 
transferable contact with the multiple connection pipes 12 flux density and the heat capacity . The magnetic flux density 
and 13 . is determined according to a distance between the position 

35 of the coil 20 and the pipe touched by the magnetic flux . 
Second Embodiment When the connection pipes 12 and 13 are different from 

each other in shape such as a U - bent height difference or an 
In the above embodiment , the connection pipes 12 and 13 L - shaped bending portion difference , or the installation 

are joined to the heat transfer tube 11 by the burner heating , directions of the connection pipes 12 and 13 are different 
but in the present embodiment , connection pipes 12 and 13 40 from each other , the distances between the connection pipes 
are joined to the heat transfer tube 11 by high frequency 12 , 13 and the coil 20 are different from each other , even if 
induction heating . the heat capacities of the connection pipes 12 and 13 are 

Specifically , similarly to the embodiment described identical with each other , temperature variation occurs 
above , a tube enlarging process is performed to form a core between the connection pipes 12 and 13 , and the temperature 
portion 18 of a heat exchanger 10 , and an assembling 45 variation between the brazed parts becomes large . 
process is performed to form the connection pipe assembly In view of the above , in the present embodiment , the 
19 , and thereafter a high frequency induction heating pro- magnetic flux is prevented from passing by the shield effect 
cess is performed . of the heat equalizing member 21 which is a magnetic body . 

In the high frequency induction heating process , a joint For that reason , even if the shapes of the portions of the 
target portion 16 between the heat transfer tube 11 and the 50 connection pipes 12 and 13 that are farther from the coil 20 
connection pipes 12 , 13 is locally heated by high frequency than the heat equalizing member 21 are different from each 
induction heating . As a result , the heat transfer tube 11 and other , the shape of the portion of the connection pipes 12 and 
the connection pipes 12 , 13 are brazed together . 13 closer to the coil 20 than the heat equalizing member 21 

Details of the high frequency induction heating process and the position of the connection pipes 12 and 13 from the 
will be described . First , as shown in FIGS . 11 and 12 , a coil 55 coil 20 are uniform , variations in the temperature rising 
20 for high frequency induction heating is disposed on a side caused by the magnetic flux can be reduced . 
of the joint target portion 16 and a heat equalizing member Further , since the respective connection pipes 12 and 13 
21 is disposed above the coil 20 . transfer the heat to each other through the heat equalizing 
An example of how the coil 20 is placed is shown in FIG . member 21 , a variation in temperature rising between the 

13. In an example of FIG . 13 ( a ) , the coil 20 is inserted into 60 connection pipes 12 and 13 is further reduced . For that 
both sides of each heat transfer tube 11 and between the heat reason , since the brazing between the heat transfer tube 11 
transfer tubes 11 in a width direction W of the heat and the connection pipes 12 , 13 is further thermally equal 
exchanger 10 ( in a direction perpendicular to a paper surface ized , the brazing quality is further improved . 
of FIG . 13 ( a ) ) . As shown by a two - dot chain line in FIG . 14 , in a 
As in the example of FIGS . 13 ( b ) to 13 ( d ) , there may be 65 comparative example without using the heat equalizing 

a place where the coil 20 is not inserted in the example of member 21 , the temperature variation in each of the joint 
FIG . 13 ( a ) . target portions 16 is about 140 ° C. On the other hand , as 
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shown by a solid line in FIG . 14 , in the present embodiment The heat equalizing member 22 is a magnetic body that 
using the heat equalizing member 21 , a variation in tem- concentrates a magnetic flux and reduces the passage of the 
perature of the joint target portions 16 is about 45 ° C. , and magnetic flux . The heat equalizing member 22 that is a 
the temperature variation is reduced by about 100 ° C. as magnetic flux passage reduction member is made of , for 
compared with the comparative example . 5 example , aluminum . 

The heat equalizing member 22 is temporarily fixed In the present embodiment , the heat equalizing member between a portion of connection pipes 12 and 13 furthest 21 is brazed to the connection pipes 12 and 13 by high away from a joint target portion 16 and a coil 20 by brazing , frequency induction heating . In other words , in the present welding or a jig . The heat equalizing member 21 may be 
embodiment , the heat equalizing member 21 is a component provisionally fixed in advance before the high frequency 
of the heat exchanger 10 . induction heating process . An edge of the heat equalizing 

The heat equalizing member 21 may be detached from the member 22 comes in contact with outer peripheral surfaces 
connection pipes 12 and 13 after the high frequency induc- of the connection pipes 12 and 13 . 
tion heating . In other words , the heat equalizing member 21 Even if the member fitted between the heat transfer tubes 
may be a jig used in the manufacturing process of the heat 11 is used as the heat equalizing member 22 as in the present 
exchanger 10 . embodiment , the same operational effects as those in the 

embodiments described above can be obtained . In the present embodiment , in a state where the coil 20 is 
disposed on the side of the joint target portion 16 and the Fourth Embodiment 
heat equalizing members 21 and 22 are disposed between 
the portion of the connection pipes 12 and 13 farthest from 20 In the present embodiment , as shown in FIG . 17 , an end 
the joint target portion 16 and the coil 20 , a current is caused portion of a plate - shaped heat equalizing member 21 is 
to flow through the coil 20 , whereby the heat transfer tube extended and bent in a direction opposite to a coil 20. As a 
11 and the connection pipes 12 , 13 are brazed by high result , since the magnetic flux concentration on the end 
frequency induction heating at the joint target portion 16 . portion of the heat equalizing member 21 can be reduced and 
According to the above configuration , during the high 25 a heat capacity of the end of the heat equalizing member 21 

frequency induction heating , the heat equalizing members can be increased , the brazing between the heat transfer tube 
21 and 22 prevent the passage of the magnetic flux , thereby 11 and the connection pipes 12 , 13 can be further thermally 

equalized . being capable of lowering the magnetic flux density of a 
portion of the connection pipes 12 and 13 that is farther from Fifth Embodiment 
the coil 20 than the heat equalizing member 21 to reduce the 30 
temperature rising of the portion of the connection pipes 12 In the present embodiment , as shown in FIG . 18 , a 
and 13. For that reason , even if the shapes of the connection plate - shaped heat equalizing member 21 is not provided in 
pipes 12 and 13 are different from each other , variations in the vicinity of heat transfer tubes 11 at both end rows , but is 
the temperature rising can be prevented from occurring provided only in the vicinity of a heat transfer tube 11 in a 
between the connection pipes 12 and 13 . 35 center row . 

Therefore , since variations in heat conduction from the According to the above configuration , since the heat 
connection pipes 12 and 13 to the respective joint target equalizing member 21 provided in the vicinity of the heat 
portions 16 can be reduced , the brazing between the heat transfer tube 11 in the center row is subjected to induction 
transfer tubes 11 and the connection pipes 12 , 13 can be heating and generates a heat , a temperature of the heat 
equalized . Further , the brazing quality between the heat pipe 40 transfer tube 11 in the center row having a small heat 
11 and the connection pipes 12 , 13 in the heat exchanger 10 generation amount can be set to the same degree as that in 
can be enhanced . the heat transfer tubes 11 on both end rows having a large 

In the present embodiment , the heat equalizing members heat generation amount . As a result , brazing between the 
21 and 22 are brought into heat transferable contact with at heat transfer tube 11 and the connection pipes 12 , 13 can be further thermally equalized . least a part of the connection pipes 12 and 13 . 
As a result , since the respective connection pipes 12 and Sixth Embodiment 

13 transfer the heat to each other through the heat equalizing 
member 21 , a variation in temperature rising between the In the present embodiment , as shown in FIG . 19 , a 
connection pipes 12 and 13 can be further reduced . For that plate - shaped heat equalizing member 21 has a bent shape , 
reason , since the brazing between the heat transfer tube 11 50 and a center portion of the heat equalizing member 21 is 
and the connection pipes 12 , 13 can be further thermally located closer to the coil 20 than both side portions . 
equalized , the brazing quality between the heat transfer tube In the center portion of the heat equalizing member 21 , a 
11 and the connection pipes 12 , 13 can be further enhanced . magnetic flux density is higher and the amount of heat 

In the present embodiment , as the heat equalizing mem- generation is larger than the both end portions , the amount 
bers 21 and 22 , members extending in the alignment direc- 55 of heat transferred to the heat transfer tube 11 in the center 
tion W of the heat transfer tubes 11 are used . As a result , a row having a smaller heat generation amount is increased . 
large number of joint target portions 16 can be brazed by one As a result , since the heat transfer tubes 11 in the center row 
high frequency induction heating . having a small heat generation amount can be brought to a 

temperature approximately equal to that of the heat transfer 
Third Embodiment 60 tubes 11 in the both end rows having a large heat generation 

amount , the brazing of the heat transfer tubes 11 and the 
In the embodiments described above , the heat equalizing connection pipes 12 , 13 can be further thermally equalized . 

member 21 is a plate - shaped member extending in the 
alignment direction W of the heat transfer tubes 11 , but in Seventh Embodiment 
the present embodiment , as shown in FIGS . 15 and 16 , each 65 
of heat equalizing members 22 is a block - shaped member In the present embodiment , as shown in FIG . 20 , both 
that is fitted between thermal tubes 11 . ends of a side plate 17 are bent toward connection pipes 12 
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and 13. Since an assembling position of the side plate 17 is member 21 on the thin heat transfer tube 11 side is larger 
varied due to a manufacturing error or the like , a distance than the plate thickness of a portion on the thick heat transfer 
between a heat transfer tube 11 of a shortest row and a bent tube 11 side , the same operational effects as those in the 
portion of the side plate 17 also varies . When the distance example of FIG . 22 can be obtained . 
between the heat transfer tube 11 of the shortest row and the 5 The aforementioned embodiments can be properly com 
bent portion of the side plate 17 is long , the heat transfer tube bined together . 
11 in an endmost row has a high magnetic flux density and For example , the aforementioned embodiments can be 
therefore becomes high temperature . modified in various forms as described below . 

Therefore , in the present embodiment , an end portion of ( 1 ) In the second embodiment , the peripheral portion of 
the heat equalizing member 21 is bent between a bent 10 the hole 21a of the heat equalizing member 21 comes in 
position of the side plate 17 and the coil 20. As a result , since contact with the outer peripheral surfaces of the connection 
the bent portion of the heat equalizing member 21 is pipes 12 and 13 , but the peripheral portion of the hole 21a 
subjected to induction heating , an influence of the side plate may come out of contact with the peripheral surface of the 
17 can be eliminated and a stable heat equalizing property connection pipes 12 and 13 . 
can be obtained . In this case , the temperature variation of each of the joint 

target portions 16 is about 70 ° C. , and the temperature 
Eighth Embodiment variation is reduced by about 70 ° C. as compared with the 

comparative example without using the heat equalizing 
In the present embodiment , thicknesses of heat transfer member 21 . 

tubes 11 are different from each other . In an example of FIG . 20 ( 2 ) In the embodiments described above , the heat 
21 , the thickness of the two heat transfer tubes 11 on the exchanger 10 is a refrigeration cycle heat exchanger for 
right side is smaller than the thickness of the two heat exchanging the heat between the refrigerant of the refrig 
transfer tubes 11 on the left side . eration cycle and the air , but the heat exchanger 10 may be 
A plate - shaped heat equalizing member 21 has a bent various heat exchangers that exchange the heat between 

shape , and a portion of the heat equalizing member 21 on the 25 various heat media . 
side of the thin heat exchanger tube 11 is separated from a ( 3 ) In the first embodiment , the heat transfer tube 11 and 
coil 20 as compared with a portion on the side of the thick the connection pipes 12 , 13 are brazed by the line burner 30 . 
heat transfer tube 11 . In the second embodiment , the heat transfer tube 11 and the 

The portion of the heat equalizing member 21 on the side connection pipes 12 , 13 are brazed by high frequency 
of the thin heat exchanger tube 11 has a lower magnetic flux 30 induction heating . Alternatively , the heat transfer tube 11 
density and a smaller heat generation amount than those of and the connection pipes 12 , 13 may be brazed with the use 
the thicker heat transfer tube 11 side portion . For that reason , of a heating method such as multi burners , infrared heating , 
since the temperature can be made uniform between the thin microwave heating or the like . 
heat transfer tube 11 having a small heat capacity and the In that case , if the heat conduction members similar to the 
thick heat transfer tube 11 having a large heat capacity , 35 heat equalizing members 21 and 22 in the embodiments 
brazing between the heat transfer tube 11 and the connection described above are brought into contact with at least a part 
pipes 12 , 13 can be further equalized . of the connection pipes 12 and 13 , the connection pipes 12 

and 13 transfer the heat to each other through the heat 
Ninth Embodiment equalizing member 21. As a result , the temperature variation 

40 between the connection pipes 12 and 13 can be reduced . For 
In the present embodiment , thicknesses of heat transfer that reason , since the brazing between the heat transfer tube 

tubes 11 are different from each other . In an example of FIG . 11 and the connection pipes 12 , 13 can be thermally equal 
22 , the thickness of the two heat transfer tubes 11 on the ized , the brazing quality between the heat transfer tube 11 
right side is smaller than the thickness of the two heat and the connection pipes 12 , 13 can be enhanced . 
transfer tubes 11 on the left side . The heat transfer tube 11 and the connection pipes 12 , 13 
A portion of the plate - shaped heat equalizing member 21 may be joined together by torch brazing . In that case , if the 

on the thin heat transfer tube 11 side is folded back to be same heat conduction member as that of the heat equalizing 
double . A portion of the plate - shaped heat equalizing mem- members 21 and 22 in the embodiments described above is 
ber 21 on the thick heat transfer tube 11 side is not folded brought into heat transferable contact with at least a part of 
back to be single . 50 the connection pipes 12 and 13 , a preheating effect is 
A heat capacity of a portion of the heat equalizing member obtained . Therefore , the brazing can be efficiently performed 

21 on the side of the thin heat transfer tube 11 is larger than when the adjacent joints are continuously brazed . 
that of a portion on the side of the thick heat exchanger tube In the embodiments described above , the connection 
11 so that the amount of temperature rising is reduced . For pipes 12 , 13 and the heat equalizing members 21 , 22 are 
that reason , since the temperature can be made uniform 55 brazed together . For example , as shown in FIG . 23 , the 
between the thin heat transfer tube 11 having a small heat brazing material 40 may be clad on the surfaces of the heat 
capacity and the thick heat transfer tube 11 having a large equalizing members 21 , 22 before brazing . In that case , the 
heat capacity , brazing between the heat transfer tube 11 and brazing material 40 clad on the surface of the heat equalizing 
the connection pipes 12 , 13 can be further equalized . members 21 and 22 is melted by heating and enters a gap 

Even if the plate - shaped heat equalizing members 21 are 60 between the connection pipes 12 , 13 and the heat equalizing 
doubled on the thin heat transfer tube 11 side and only one members 21 , 22. As shown in FIG . 24 , the connection pipes 
plate - like heat equalizing member 21 is formed on the thick 12 , 13 and the heat equalizing members 21 , 22 are brazed 
heat transfer tube 11 side , the same operational effects as together . 
those in the example of FIG . 22 can be obtained . Further , as shown in FIG . 25 , a brazing material 40 having 

Even if the plate thickness of the plate - like heat equaliz- 65 an annular shape ( ring shape ) may be attached to each of the 
ing member 21 is different between portions , and the plate connection pipes 12 and 13. In that case , the annular brazing 
thickness of a portion of the plate - shaped heat equalizing material 40 around each of the connection pipes 12 and 13 
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is melted by heating and enters a gap between the connection ments thereof , it is to be understood that the disclosure is not 
pipes 12 , 13 and the heat equalizing members 21 , 22. As limited to the embodiments and constructions . To the con 
shown in FIG . 26 , the connection pipes 12 , 13 and the heat trary , the present disclosure is intended to coat various 
equalizing members 21 , 22 are brazed together . modification and equivalent arrangements . In addition , 

Alternatively , as shown in FIG . 27 , a paste - like brazing 5 while the various elements are shown in various combina 
material 40 may be applied so as to come into contact with tions and configurations , which are exemplary , other com 
the outer peripheral surfaces of the respective connection binations and configurations , including more , less or only a 
pipes 12 and 13 and the surfaces of the heat equalizing single element , are also within the spirit and scope of the 
members 21 and 22. In that case , the paste - like brazing present disclosure . 
material 40 around each of the connection pipes 12 and 13 10 What is claimed is : is melted by heating and enters a gap between the connection 
pipes 12 , 13 and the heat equalizing members 21 , 22. As 1. A heat exchanger comprising : 
shown in FIG . 28 , the connection pipes 12 , 13 and the heat a plurality of heat transfer tubes through which a heat 
equalizing members 21 , 22 are brazed together . medium flows , the plurality of heat transfer tubes being 

In the embodiments described above , the heat transfer 15 made of aluminum and arrayed side by side ; 
tube 11 and the connection pipes 12 , 13 are brazed together . a plurality of connection pipes through which the heat 
For example , as shown in FIG . 29 , a paste - like brazing medium flows , the plurality of connection pipes being 
material 41 may be applied to the outer peripheral surfaces made of aluminum and brazed to end portions of the 
of the respective connection pipes 12 and 13 before brazing . plurality of heat transfer tubes ; 
In that case , the brazing material 41 on the outer peripheral 20 a heat equalizing device formed of a heat conductor and 
surfaces of the respective connection pipes 12 and 13 is disposed to be in contact at least partly with at least two 
melted by heating and enters a gap between the heat transfer of the plurality of connection pipes and be capable of 
tubes 11 and the respective connection pipes 12 , 13. As transferring heat therebetween ; 
shown in FIG . 30 , the heat transfer tube 11 and the connec a first filler being between and joining one of the plurality 

of heat transfer tubes and one of the plurality of tion pipes 12 , 13 are brazed together . 
Further , as shown in FIG . 31 , the brazing material 41 connection pipes ; 

having an annular shape ( ring shape ) may be attached to a second filler being between and joining one of the at 
each of the connection pipes 12 and 13 before brazing . In least two of the plurality of connection pipes and the 
that case , the annular brazing material 41 around the respec heat equalizing device ; and 
tive connection pipes 12 and 13 is melted by heating and 30 a side plate joined to the plurality of heat transfer tubes , 

wherein enters a gap between the heat transfer tubes 11 and the 
respective connection pipes 12 , 13. As shown in FIG . 32 , the the first filler is lower in melting point than the second 
heat transfer tube 11 and the connection pipes 12 , 13 are filler , and 
brazed together . the side plate is located on an opposite side of the first 

Further , for example , as shown in FIG . 33 , the brazing 35 filler from the heat equalizing device . 
material 40 having an annular shape may be attached above 2. The heat exchanger according to claim 1 , wherein 
the heat equalizing members 21 and 22 of the connection the first filler contains one of an Al_CuSi material and 

an Al - Cu - Si - Zn material . pipes 12 and 13 , and the brazing material 41 having an 
annular shape may be attached above upper ends of the heat 3. The heat exchanger according to claim 1 , wherein the 
transfer tubes 11 of the respective connection pipes 12 and 40 heat equalizing device and the plurality of connection pipes are in mechanical contact with each other . 13. In that case , the annular brazing materials 40 and 41 
around the respective connection pipes 12 and 13 may be 4. The heat exchanger according to claim 1 , wherein the 
heated at the same time . As shown in FIG . 34 , the heat plurality of heat transfer tubes are arrayed in three or more 
transfer tube 11 , the connection pipes 12 , 13 , and the heat 
equalizing members 21 , 22 can be brazed at once . In this 45 5. The heat exchanger according to claim 1 , wherein 
case , both of the brazing materials 40 and 41 may be the the at least two of the plurality of connection pipes are 
paste - like brazing material described above . While the pres different in shape from each other . 
ent disclosure has been described with reference to embodi 
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